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Abstract 
Sustainable energy usage has been recognized as one of the important 
measure to increase the competitiveness of the nation globally. Many strong 
emphases were given in the Ninth Malaysia Plan (RMK9) to improve energy 
efficient especially to government buildings. With this in view, a project to 
investigate the potential of energy saving in selected building in Universiti Tun 
Hussein Onn Malaysia (UTHM) was carried out. In this project, a case study 
involving electric energy consumption of the academic staff office building was 
conducted. The scope of the study include to identify energy consumption in a 
selected building, to study energy saving opportunities, to analyse cost 
investment in term of economic and to identify users attitude with respect to 
energy usage. The MS1525:2001, Malaysian Standard -Code of practice on 
energy efficiency and use of renewable energy for non-residential buildings was 
used as reference. Several energy efficient measures were considered and their 
merits and priority were compared. Improving human behavior can reduce 
energy consumption by 6% while technical measure can reduce energy 
consumption by 44%. Two economic analysis evaluation methods were applied; 
they are the payback period method and net present value method. 
VI 
Abstrak 
Pengunaan tenaga mampan telah dikenalpasti sebagai satu langkah 
penting bagi meningkatkan daya saing negara secara global. Banyak penekanan 
dalam aspek meningkatkan kecekapan penggunaan tenaga terutamanya di dalam 
bangunan kerajaan telah diberikan di dalam Rancangan Malaysia Ke 9 (RMK9). 
Menyedari hakikat ini satu projek untuk mengkaji potensi penjimatan tenaga 
pada bangunan terpilih di Universiti Tun Hussein Onn Malaysia (UTHM) telah 
dilakukan. Dalam projek ini, kajian kes melibatkan pengunaan tenaga elektrik di 
bangunan bilik-bilik penyarah UTHM telah dijalankan. Liputan kajian ini 
termasuklah mengenalpasti pengunaan tenaga di dalam bangunan terpilih, 
mengkaji peluang penjimatan tenaga dan menganalisa kos pelaburan. 
Disamping itu sikap penguna berkaitan dengan pengunaan tenaga telah juga 
diselidik. Dalam kajian ini, MS1525:2001, Malaysian Standard -Code of 
practice on energy efficiency and use of renewable energy for non-residential 
buildings digunapakai sebagai rujukan. Beberapa langkah meningkatkan 
penjimatan tenaga teleh dipertimbangkan dengan mana merit dan keutamaan 
nya telah dibandingkan. Sikap keprehatinan terhadap penjimatan tenaga boleh 
mengurangkan pengunaan tenaga sebanyak 6% dan tindakan teknikal boleh 
mengurangkan pengunaan tenaga sebanyak 44%. Dua kaedah penilaian analisa 
ekonomi digunakan; ia adalah kaedah payback period dan net present value. 
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CHAPTER I 
INTRODUCTION 
1.1 BACKGROUND 
Rapid development of human civilization demands huge usage of energy 
resources. This leads to the sharp depletion of energy resources of the non-
renewable type. The ever rising fuel cost is felt by almost countries worldwide. 
Efficient usage of energy is one approach that is being studied and implemented. 
The optimization not only reduces the sum of energy usage but also help to 
protect the environment by reducing the harmful emissions such as carbon 
dioxide. It is the fact that carbon dioxide is the major contributor of the 
greenhouse effect. 
In the 21 sl century, energy, in the form of electricity, is use intensively in 
commercial, industrial and human society. Building sector is the major 
responsible for this energy utilization, which is accounted for 50% of total usage 
globally. In the United States, buildings consume a significant portion of energy. 
Buildings consume nearly half of all the United States energy for heating, 
cooling and power. It is estimated that nearly 30% of this consumption could be 
saved by energy conservation and/or sustainable building design and operations. 
In the United Kingdom, more than 60% of energy used is to condition 
the indoor environment. While in South Africa, approximately 20% of all 
available municipal electrical energy used in commercial and office buildings 
[1]. In Malaysia, the figure is 48% [20]. 
1.2 PROBLEM STATEMENT 
2 
As Malaysia moves towards the status of a developed nation in 2020, our 
energy requirement will become more intensive. The building sector is among 
the major energy consumers in the country. Building sector consume 13% of the 
total energy and 48% of the total electricity energy. The Government has 
therefore laid equal emphasis on building sector in its strategies and 
programmed to promote energy efficiency [21]. 
Rapid growth of Unniversity Tun Huseein Onn Malaysia (UTHM) leads 
to an increase of electrical energy usage. It is expected that UTHM will expand 
six times greater that the current condition. Hence, it is crucial to study on the 
efficiency of the electrical energy usage. 
Figure 1.1 shown present building energy index (BEl) in Malayisa. 
Energy index is the amount of electric energy consume per year per meter 
square, where electric energy in kwh unit. Unit of building energy index is 
kwhlm 2/yr. 
3 
According to MS1525 standard, recommended building energy index, 
BEl is 135 kwh! m2/ yr. However, almost all of the buildings in Malay ia do not 
meet this standard. Refer to Figure 1.1 below, only three building achieved BEl 
recommended standard. Do UTHM buildings achieve this recommended 
standard? If not, what are the measures to achieve this? 
Energy Effic;;ient of Buikl'ngs in Malaysia 
Recommended BEl 
135 kwbJm 2/yr. 
Typical Meslnlaga SC MS LEO ST ZEO 
Building rBM Building Hi2S Building 8u . g Building 
( eWe) (PTM) 
UTHM 
Figure 1.1: Energy efficient of building in Malaysia. 
1.3 OBJECTIVE 
The objective of this project is to investigate the potential of energy 
saving in selected buildings in Universiti Tun Hussein Onn Malay ia. 
Figure 1.2: Front view of Lecturer Block CIS and C16. 
1.4 SCOPE 
The scope of this project is to study energy efficiency in Universiti Tun 
Hussein Onn Malaysia. In this project, the case study will focus on the electric 
energy consumption in lecturer office buildings designated as Block ClS, CI6 
and C17. 
The scopes of the study include: 
• to identify the energy consumption. 
• to tudy energy saving opportunities. 
• to analyse economic benefits of energy efficient mea ure . 
• to investigate users behavior with respect to energy i ue. 
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